Biodegradable synthetic polymer scaffolds for reinforcement of albumin protein solders used for laser-assisted tissue repair.
Laser tissue soldering has been investigated for several years by researchers in our laboratory as an alternative to conventional tissue fasteners, including sutures, staples and clips. Laser tissue soldering is a bonding technique in which protein solder is applied to the tissue surfaces to be joined, and laser energy is used to bond the solder to the tissue surfaces. Over the past four years we have been investigating the use of synthetic polymer membranes as a means for reinforcing the strength of tissue repairs formed using traditional laser tissue soldering techniques. The purpose of this study was to assess the influence of various processing parameters on the strength of tissue repairs formed using the reinforced solder. Biodegradable polymer membranes of specific porosity were fabricated by means of a solvent-casting and particulate-leaching technique, using three different poly(alpha ester)s: polyglycolic acid (PGA), polylactic acid (PLA) and poly(L-lactic-co-glycolic acid) (PLGA). In addition, several membranes were also prepared with poly(ethylene glycol) (PEG). The membranes were then doped with the traditional protein solder mixture of serum albumin and indocyanine green dye. Varied processing parameters included the polymer type, the PLGA copolymer blend ratio, the polymer/PEG blend ratio, the porosity of the polymer membrane and the initial albumin weight fraction. Variation of the polymer type had negligible effect on the strength of the repairs. Although it is known that alteration of the copolymer blend ratio of PLGA influences the degradation rate of the polymer, this variation also had no significant effect on the strength of the repairs formed. Increased membrane flexibility was observed when PEG was added during the casting stage. An increase in the porosity of the polymer membranes led to a subsequent increase in the final concentration of protein contained within the membranes, hence aiding in strengthening the resultant repairs. Likewise, an increase in the initial albumin weight fraction increased the strength of the resultant repairs.